Bioavailability of cadmium adsorbed on various oxides minerals to wetland plant species Phragmites australis.
The bioavailability of heavy metals strongly depends on their speciation in the environment. The effect of different chemical speciations of cadmium ions (i.e. adsorbed on different oxide minerals) on its bioavailability to wetland plant Phragmites australis was studied. Goethite, magnetite, gibbsite, alumina, and manganese oxide were chosen as representatives of metal (hydr)oxides commonly present in sediment. The cultivar system with Hoagland solution as nutrition supply, and single metal oxide with adsorbed Cd as contaminant was applied to study Cd accumulation by P. australis. The bioaccumulation degree in root after the 45-day treatment followed the order: Al(OH)(3)>Al(2)O(3)>Fe(3)O(4)>MnO(2)>FeOOH. The concentration of Cd in stem and leaf followed a similar order although it was considerably lower than that in root. Low-molecular-weight organic acids (LMWOAs), acetic acid, malic acid and citric acid were used to evaluate the desorbability of Cd from different oxides, which can be indicative of Cd-oxide bonding strength and Cd bioavailability. Desorption of Cd by acetic acid and malic acid followed the order: Al(OH)(3)>Fe(3)O(4)>Al(2)O(3)>FeOOH>MnO(2), while by citric acid: Al(OH)(3)> or =Al(2)O(3)>Fe(3)O(4)>FeOOH>MnO(2). This was consistent with the Cd accumulation degree in the plant. Cd adsorbed on Al(OH)(3) was the most easily desorbable species and most bioavailable to P. australis among the oxide minerals, whereas MnO(2) adsorbed Cd was least desorbable by LMWOAs hence constituted the least bioavailable Cd species adsorbed on the oxide minerals.